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ff^ (54) Title: POSITIVE ELECTRODE CURRENT COLLECTOR AND MANGANESE DRY BATTERY USING THE SAME 
00 

(57) Abstract: The positive electrode current collector for a manganese dry battery of the present invention comprises a carbon 
^5 either one of a paraffin wax containing hydrocarbon whose molecular weight is 300 to 500 and a microcrystalline wax 

containing hydrocarbon whose molecular weight is 500 to 800, which is impregnated into the carbon rod, is characterized in that the 

endothermic amount of the paraffin wax or the microcrystalline wax obtained by differential scanning calorimetry up to 45oC is not 
J>» more than 1.0 J/g. This enables the manganese dry battery employing the positive electrode current collector of the present invention 

to keep its sealing performance in a good condition during high-temperature storage even with the use of a low-density carbon rod. 
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DESCRIPTION 

POSITIVE ELECTRODE CURRENT COLLECTOR AND MANGANESE DRY 
BATTERY USING THE SAME 

Technical Field 

The present Invention relates to a manganese dry 
battery, and more specifically, to a positive electrode 
current collector for a manganese dry battery using a carbon 
rod. 

Backgroxind Art 

The carbon rod used as the positive electrode 
current collector for a manganese dry battery conventionally 
has a niraiber of fine pours through which air can flow into 
the battery. In order to check the flow of air, the carbon 
rod is impregnated with wax. In the case of a high- density 
carbon rod, it can be impregnated with a small amount of 
paraffin wax having a low melting point. 

Therefore, when an obtained dry battery is stored 
at e.g. 45°C for evaluation, it becomes possible to reduce 
the melting of a sealing agent resulting from eluted 
paraffin, thereby keeping the sealing performance of the 
battery in a good condition. 

However, streamlining including cost reduction 
requires the use of a low- density carbon rod, which demands 
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a larger amoxint of paraffin with which to be Impregnated 
because a low-density carbon rod Is highly porous. This 
Increases the amount of paraffin wax to elute during the 
storage at 45°C, thereby Inducing the sealing agent to melt, 
with the problem of sealing failure . 

Therefore, It Is an object of the present 
Invention to provide a positive electrode current collector 
for a manganese dry battery which Is freed from the above- 
mentioned problem and Is capable of keeping the sealing 
performance of the battery In a good condition during high- 
temperature storage even with a low-density carbon rod. 

Disclosure of Invention 

The positive electrode current collector for a 
manganese dry battery of the present Invention comprises a 
carbon rod, and either one of a paraffin wax containing 
hydrocarbon whose molecular weight is 300 to 500 and a 
microcrystalllne wax containing hydrocarbon whose molecular 
weight is 500 to 800, which is impregnated into the carbon 
rod, is characterized in that the endothermlc amount of the 
paraffin wax or the microcrystalllne wax, which is obtained 
by differential scanning calorimetry up to 45°C, is not more 

than 1.0 J/g. 

It is preferable that the positive electrode 
current collector for a manganese dry battery satisfies the 
relational expression: 90 < Y + 50.5X < 100 wherein X is the 
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density (g/can^) of the carbon rod, and Y Is the entire 
endothermic amount (J/g) of the positive electrode current 
collector obtained by differential scanning calorimetry at 
20 to 100°C, and Y>0. 

It is preferable that the carbon rod has a density 

of 1.55 to 1.75 g/cm^. 

In the positive electrode current collector of the 
present invention, it is preferable that in the entire 
endothermic amount obtained by differential scanning 
calorlmetry at 20 to lOO^C, the endothermic amount obtained 
by differential scanning calorimetry at 20 to 55°C is not 
more than 25%, and the endothermic amount obtained by 
differential scanning calorimetry at 20 to SO^C is more than 
25% and not more than 40%. 

It is also preferable that in the entire 
endothermic amount obtained by differential scanning 
calorimetry at 20 to 100°C, the endothermic amount obtained 
by differential scanning calorimetry at 20 to 65°C is more 
than 40% and not more than 70%. 

The present invention also relates to a manganese 
dry battery employing the above-described positive electrode 
current collector. 

While the novel features of the invention are set 
forth particularly in the appended claims, the invention, 
both as to organization and content, will be better 
understood and appreciated, along with other objects and 
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features thereof, from the following detailed description 
taken in conjunction with the drawings. 

Brief Description of drawings 

Figure 1 is a front view showing a manganese dry 
battery in accordance with the present invention with a part 
cross section thereof. 

Best Mode for Carrying out the Invention 

The positive electrode current collector for a 
manganese dry battery of the present invention comprises a 
carbon rod and either one of a paraffin wax contsiining 
hydrocarbon whose molecular weight is 300 to 500 and a 
microcrystalline wax containing hydrocarbon whose molecular 
weight is 500 to 800, which is inqpregnated into the carbon 
rod, is characterized in that the endothemic amount of the 
paraffin wax or the microcrystalline wax obtained by 
differential scanning calorimetry up to 45°C is not more 
than 1.0 J/g. 



to use specific waxes to be impregnated into the carbon rod 
as described above, in order to maintain the sealing 
performance of an obtained battery even if a low«density 
carbon rod is employed. 

It is necessary that the wax to be used in the 
present invention has an the endothermic amount, which is 



The greatest feature of the present invention is 
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Obtained by differential scanning calorimetry up to 45''C, of 
not more than l.OJ/g by considering that the obtained dry 
battery is stored at 45°C to evaluate its properties. This 
is because the endothennic amount over 1.0 J/g tends to 
elute more wax from the carbon rod at a temperature of 45°C, 
inducing the seeillng agent to melt. 

It is preferable that the positive electrode 
current collector satisfies the relational expression: 
90 < Y + 50.5X < 100 \«ierein X is the density (g/cm^) of the 
carbon rod, and Y is the entire endo thermic amount (J/g) of 
the positive electrode current collector obtained by 
differential scanning calorimetry at 20 to 100°C, and Y>0. 

In the positive electrode current collector, it is 
preferable that in the entire endothermic amount obtained by 
differential scanning calorimetry at 20 to 100°C, the 
endothermic amount obtained by differential scanning 
calorimetry at 20 to SS^'C is not more than 25%, and the 
endothermic amount obtained by differential scanning 
calorimetry at 20 to 60*^0 is more than 25% and not more than 
40%. 

Moreover, it is preferable that in the entire 
endothermic amount obtained by differential scanning 
calorimetry at 20 to 100°C, the endothermic amount obtained 
by differential scanning calorimetry at 20 to 65°C is more 
than 40% and not more than 70%. 

First, as for the wax to satisfy the above 
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requirements, a paraffin wax comprising hydrocarbon wliose 
molecular weight is 300 to 500 containing normal paraffin 
can be used. It is more preferable that the molecular 
weight is 400 to 500 because it raises the melting point and 
lessens the elution of the paraffin wax at 45''C. 

As for hydrocarbon whose molecular weight is 300 
to 500, normal paraffin having a carbon number of about 20 
to 40 is employed. 

Above all, the paraffin wax containing about 90 
wt% of normal paraffin as the main component is preferably 
used. 

It is preferable that the melting point of the 
above-mentioned paraffin wax is 60 to 75^C from the 
viewpoint that the wax less elutes on the low- temperature 
side. 

As the paraffin wax to satisfy the above 
requirements, for example, 155° F paraffin wax manufactured 
by Nippon Seiro Co., Ltd and the like can be preferably used. 

Second, the raicrocrystalline wax comprising 
hydrocarbon whose molecular weight is 500 to 800 containing 
isoparaffin and cycloparaff in cem be used. It is more 
preferable that the molecular weight is 500 to 600 because 
the wax having such a molecular weight is easily impregnated 
into the carbon rod. 

As for the above-mentioned hydrocarbon having a 
molecular weight of 500 to 800, for example, isoparaffin and 
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cycloparaffin having a carbon number of around 30 to 60, and 
the like are employed. 

Above all. It is preferable to use the 
mlcrocrystalllne wax containing a total of 85 to 90 wt% of 
Isoparaff In and cycloparaffin as the main component because 
the wax less elutes on the low-tenqperature side. 

For example, Hl-Mlo-1045 manufactured by Nippon 
Selro Co., Ltd., and the like can be used. 

The melting point of the above-mentioned 
mlcrocrystalllne wax Is preferably 65 to 80^*0 because the 
wax having such a melting point Is easily impregnated Into 
the carbon rod and the wax less elutes on the low- 
temperature side. 

The density of the carbon rod used in the present 
invention, which can be in the range of 1.55 to 1.75 g/cm^, 
is more preferably as low as 1.55 to 1.65 g/cm^. 
Impregnating the aforementioned waxes into such a low- 
density carbon rod can prevent the wax from eluting and the 
sealing performance from deteriorating. 

The carbon rod can be either manuf actxnred by the 
normal method or commercially obtained. For example, the 
carbon rod can be obtained by kneading graphite, pitch as a 
binder, and the like, and by forming them into a rod by 
extrusion. The wax can be impregnated into the carbon rod 
by the conventional method. 

The positive electrode current collector of the 
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present invention can be obtained by impregnating wax into 
the carbon rod by the above-mentioned method. Moreover, the 
use of such a positive electrode current collector can 
provide a manganese dry battery with the excellent sealing 
performance by the normal method. In other words, the 
elution of paraffin wax itself can be reduced, and 
peirticularly when polybuten is used as the sealing agent of 
the dry battery, polybuten and paraffin wax can be prevented 
from melting each other. 

The following is a detailed description of the 
present invention by means of examples; however, the present 
invention is not restricted to them. 

Example 1 

A high-grade carbon rod with as high a density as 
1.68 g/cm^ was obtained by kneading graphite and pitch as a 
binder and forming them into a rod by extrusion. The carbon 
rod was impregnated with a paraffin wax (manufactured by 
Nippon Seiro Co., Ltd.) having an average molecular weight 
of 389 and a melting point of 135"^ so as to obtain a 
positive electrode current collector of the present 
invention. With this positive electrode current collector, 
a R6 manganese dry battery was manufactured. In the 
manufacturing of the battery, polybuten was used as the 
sealing agent. 

The front view of the R6 manganese dry batteory 
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maniif actured in this example with a partial section is shown 
in Figxire 1. 



forming metal zinc into a cylinder with a bottom, and a 
cylindrical positive electrode mixture agent 1 was housed in 
the can via a separator 3. Into the center of the positive 
electrode mixture agent 1 was inserted the obtained positive 
electrode current collector 2. The positive electrode 
mixture agent 1 and the negative electrode zinc can 4 were 
isolated by the separator 3. The positive electrode mixtixre 
agent 1 was obtained by mixing manganese dioxide, conductive 
carbon black, and an electrolyte composed of 30 parts by 
weight of zinc chloride and 70 parts by weight of water in a 
weight ratio of 50:10:40. 

A sealing member 5 was made from a polyolefin- 
based resin, and a hole to insert the positive electrode 
current collector 2 was provided in its center. A brim 
paper 9 was obtained by stamping hard paper into a disk 
shape and was disposed on top of the positive electrode 
mixture agent 1. The sealing member 5 and the positive 
electrode current collector 2 penetrating the center hole of 
the brim paper 9 were so arranged that their tops were in 
contact with the positive electrode terminal 11, thereby 
being capable of acting as the positive electrode current 
collector. 

Outside the negative electrode zinc can 4 was 



A negative electrode zinc can 4 was obtained by 
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provided a resin tube 8 made of a heat-shrlnkable resin film 
to secure Insulation. The top end and the bottom end of the 
resin tube 8 cover the outer top surface of the sealing 
member 5 and the bottom surface of the sealing ring 7, 
respectively. , . n.-e di v 

The positive electrode terminal 11 made of a tin 
plate was so shaped as to have a cap-like center portion 
which covers the top of the positive electrode current 
collector 2, and a flat brim portion. On the flat brim 
portion of the positive electrode terminal 11 Is provided an 
Insulating ring 12 made from a resin. Between the bottom of 
the positive electrode mixture agent 1 and the negative 
electrode zinc can 4 was disposed a bottom paper 13 to 
secure Insulation. A sealing ring 7 is disposed on the 
outer surface side of the flat external portion of the 
negative electrode terminal 6. 

A metal outer can 10 made of a cylindrical tin 
plate was disposed outside the resin tube 8. The bottom end 
of the can was bent inwardly and the top end thereof was 
curled Inwardly and then the tip of the top end got In 
contact with the insulating ring 12. In this manner, the 
insulating ring 12, the flat brim portion of the positive 
electrode terminal 11, the top end of the resin tube 8, the 
outer surface of the sealing member 5, the opening end of 
the negative electrode zinc can 4, the bottom end of the 
resin tube 8, the sealing ring 7, and the negative electrode 
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terminal 6 were fixed in the predetermined positions. 



[Evaluation] 

The endothermic amount of the obtained positive 
electrode ourr-ent collector l in the temperature range Of ,20: 
to lOCC was measured by differential scanning calorimetry 
(DSC). In the entire endothermic amount at 20 to 100*'C, the 
percentage of the endothermic amount at 20 to 45°C was not 
more than 5%, and the percentage of the endothermic amount 
at 20 to 50°C was more than 5% and not more than 15%. The 
percentage of the endothermic amount at 20 to 55°C was more 
than 15% and not more than 25%; the percentage of the 
endothermic amount at 20 to 60°C was more than 25% and not 
more than 40%; and the percentage of the endothermic amount 
at 20 to es^C was more than 40% and not more than 70%. 

Moreover, forty such manganese dry batteries were 
prepared. The voltage of each battery was measured 
immediately after it was assembled, and then measiared again 
after three-month storage at 45°C. The average values of the 
differences (voltage drops) between the voltages immediately 
after the assembly and the voltages after the storage at 
45°C were found. Further, the batteries after the three- 
month storage at 45°C were subjected to a pulse discharge 
test under the load of l.sQ in which a 15 -second discharge 
and a 45 -second rest were alternately repeated until 0.9V. 

The results of the evaluation were shown in Table 
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1. 

Examples 2, 3 and Comparative Example 1 

Three kinds of R6 manganese dry batteries were 
prepared in the same manner , as in Example 1 except that the 
carbon rods of different densities and the waxes shown in 
Table 1 were combined. Then, the positive electrode current 
collectors and dry batteries obtained were subjected to the 
same evaluation as in Example 1, and the . results of the 
evaluation were shown in Table !• 

The waxes used for the evaluation are 135 °F 
paraffin wax (average molecular weight: 389) manufactured by 
Nippon Seiro Co., Ltd., 145 °F paraffin wax (average 
molecular weight: 431) manufactured by Nippon Petrochemical 
Co., Ltd., and 155"* paraffin wax (average molecular weight: 
472) manufactured by Nippon Seiro Co., Ltd. 
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In Example 1, the carbon rod has a high density. 
Therefore, in spite of the use of 135°F paraffin wax having 
a lower melting point than the paraffin waxes used In 
Examples 2 and 3, the amount of lii^regnated paraffin wax Is 
small, and the sealing performance of the battery Is kept In 
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a good condition after the storage at 45°C. 

In Comparative example 1, however, the carbon rod 
is low in density and high in porosity. Therefore, the 
sealing performance of the battery deteriorates when the 
paraffin wax eluteSj d,uring high- temperature storage. The 
sealing agent mainly composed of polybuten melts with the 
eluted paraffin wax, thereby decreasing effects as the 
sealing agent . It is considered that they facilitate the 
flow of air into the battery through fine pores of the 
carbon rod, thereby deteriorating the battery. 



employ carbon rods whose densities are as low as in the 
battery of Corapcirative exanqple 1. However, the use of the 
paraffin waxes of the present invention can provide a 
smaller voltage drop during the storage at 45^C and more 
excellent discharge performance than the battery of 
Comparative example 1. Thus, the batteries in Examples 2 
and 3 keep the sealing performance in a good condition 
during high- temperature storage. 

Industrial Applicability 

As described above, according to the present 
invention, it is possible to provide a positive electrode 
current collector for use in a manganese dry battery capable 
of keeping the sealing performance of the battery in a good 
condition during high-tCTiperature storage even with the use 



In contrast, the batteries in Examples 2 and 3 
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Of a low-density carbon rod. 

Although the present Invention has been described 
In terms of the presently preferred embodiments, it Is to be 
understood that such disclosure is not to be interpreted as 
limiting. Variojis> alterations and modifications .willvno: ; j 
doubt become apparent to those skilled in the art to which 
the present invention pertains, after having read the above 
disclosure. Accordingly, it is intended that the appended 
claims be interpreted as coverdLng all alterations and 
modifications as fall within the true spirit and scope of 
the invention. 
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CLAIMS 



1- A positive electrode current collector for a 
manganese dry battery comprising: a carbon rod; and either 
one of a paraffin wax containing hydrocarbon whose molecular 
weight is 300 to 500 and a microcrystaJLline wax containing 
hydrocarbon whose molecular weight is 500 to 800, which is 
impregnated into said carbon rod, 

characterized in that the endothermic amount of 
said paraffin wax or said microcrystalline wax obtained by 
differential scanning calorimetry up to 45°C is not more 
than 1.0 J/g. 

2. The positive electrode current collector for a 
manganese dry battery in accordance with Claim 1, 
characterized by satisfying the relational expression: 

90 < Y + 50. 5X < 100 
wherein X is the density (g/cm^) of said carbon rod, and Y 
is the entire endothermic amount (J/g) of said positive 
electrode current collector obtained by differential 
scanning calorimetry at 20 to 100°C, and Y>0. 

3. The positive electrode current collector for a 
manganese dry battery in accordance with Claim 1 or 2, 
wherein said carbon rod has a density of 1.55 to 1.75 g/cm^. 

4. The positive electrode current collector for a 
manganese dry battery in accordance with Claim 1, wherein in 
the entire endothermic amount of said positive electrode 
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current collector obtained by differential scanning 
calorlmetry at 20 to 100°C, the endothermlc amotmt obtained 
by differential scanning calorlmetry at 20 to 55°C Is not 
more than 25%, and the endothermlc amount obtained by 
differential scanning ca^^ at 20 to 60°C is .more than 

25% and not more than 40%. 

5. The positive electrode current collector for a 
manganese dry battery in accordance with Claim 4, wherein in 
the entire endothermlc amount of said positive electrode 
current collector obtained by differential scanning 
calorlmetry at 20 to 100°C, the endothermlc amount obtained 
by differential scanning calorlmetry at 20 to 65°C Is more 
than 40% and not more than 70%. 

6 . A manganese dry battery comprising a positive 
electrode current collector: said positive current collector 
comprising a carbon rod and either one of a paraffin wax 
containing hydrocarbon whose molecular weight is 300 to 500 
and a microcrystalllne wax containing hydrocarbon whose 
molecular weight is 500 to 800, which is impregnated into 
said carbon rod, 

characterized in that the endothermlc amount of 
said paraffin wax or said microcrystalllne wax obtained by 
differential scanning calorlmetry up to 45°C is not more 
than 1.0 J/g. 
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